Phaseolus aureus sucrose synthetase, purified to homogeneity, was assayed in the presence of a variety of biological compounds to test for possible regulatory effectors. The oxidized form of nicotinamide adenine dinucleotide phosphate, as well as indoleacetic acid, gibberellic acid, and pyrophosphate were found to activate the forward reaction (sucrose degradation) and inhibit the reverse reaction (sucrose synthesis For the reverse reaction, the Vma. is similar regardless of substrate, but the Km for UDP-glucose is 10-fold lower than for the other nucleoside diphosphate glucoses (6).
effective only in the presence of magnesium chloride. Uridine triphosphate inhibits both the forward and reverse reactions. All effectors except gibberellic acid are active only in the millimolar range of concentrations; maximal stimulation for any effector is approximately 2-fold. The effects of combinations of effectors are roughly additive. Using pyrophosphate in the presence of magnesium chloride as an effector, results of kinetic studies offer a model by which an effector can activate an enzymatic reaction in one direction and inhibit in the reverse direction.
Delmer and Albersheim (2) studied the distribution of sucrose synthetase in seedlings of the mung bean, Phaseolus aureus, and found that levels of this enzyme were high only in nonphotosynthetic tissues of the plant. Such a result suggests that sucrose synthetase, at least in P. aureus, functions predominantly in the degradation of sucrose translocated from leaves to the nonphotosynthetic tissues. A similar suggestion has been made by Gibbs (5) and by Pavlinova (11) . The enzyme has been reported to exist in a wide variety of plant tissues, most of which were nonphotosynthetic (3, 7) . Furthermore, the results of many workers (1, 8-10, 13, 14) have suggested that sucrose synthetase may play a major role in the conversion of sucrose to starch in ripening seeds.
Recently this author (3) has succeeded in purifying to homogeneity a sucrose synthetase from etiolated R. aureus seedlings and has characterized the physical as well as some basic kinetic properties of the exzyme. The purified enzyme can catalyze the following reversible reactions.
I This study was supported by National Science Foundation Grant GB-27386-X. f Sucrose + nucleoside-DP = nucleoside-DP-glucose + fructose r where the nucleoside may be uridine, adenosine, thymidine, cytosine, or guanidine. Kinetic data (3) indicate a random mechanism for the enzyme. The Km values for all five possible nucleoside diphosphates are similar, but the Vmax of the forward reaction is markedly higher when UDP is the substrate.
For the reverse reaction, the Vma. is similar regardless of substrate, but the Km for UDP-glucose is 10-fold lower than for the other nucleoside diphosphate glucoses (6) .
Since the enzyme is potentially capable of catalyzing the synthesis of many of the major precursors for plant polysaccharides (or, alternately, of sucrose synthesis), it seemed important to search for possible modes of regulation of this enzyme's activity. It was of particular interest to see if one could find effectors which might differentially affect the catalytic efficiency for the various nucleoside diphosphate substrates or which might differentially alter the reaction rates of the forward and reverse reactions. A number of effectors of the enzyme's activity have been found, and this paper presents the results of these studies.
MATERIALS AND METHODS

GENERAL
U-"C-Sucrose was purchased from Schwartz BioResearch Co. '4C-UDP-Glucose (label in glucose only) was purchased from International Chemical and Nuclear. All unlabeled nucleoside diphosphate glucoses, nucleoside diphosphates, and pyridine nucleotides were purchased from Sigma Chemical Company. Solutions of the following chemicals were made fresh each day used: IAA, NADH, and NADPH. All solutions were adjusted to pH 7.5 prior to use.
PREPARATION OF ENZYME
Purified enzyme was prepared as described previously (3) . All preparations were checked for purity before use by acrylamide gel electrophoresis as described previously (3 Otherwise the reactions were run by a procedure identical to that of the forward reaction, except that rates were determined by disappearance of`4C-UDP-glucose from the discs rather than its appearance. Km Determinations. For these experiments only, the forward reaction was assayed by a previously described Assay C (3). The reverse reaction was assayed by the method of Grimes et al. (6) .
RESULTS AND DISCUSSION
In screening for possible compounds which might affect the enzyme's activity, all reactions were run at limiting substrate concentrations to avoid missing the effects of any compounds which might act competitively with the substrates. A final concentration of 2 mm was arbitrarily chosen for testing compounds. The following compounds were tested and found to have no effect upon the rate of either the forward or the reverse reaction: glucose-i-P, glucose-6-P, fructose-6-P, fructose-l , 6-diP, ribose-5-P, ribulose-l , 5-diP, P-enolpyruvate, 3-Pglycerate, P,, citrate, AMP, ATP, KCl, NaCl, chondroitin sulfate, and 6-furfurylamino purine. PPi and MgCl2 were both present at 4.0 mM. Keq' was determined at pH 7.5 and 25 C. In conclusion, what, if any, is the physiological significance of any or all of these effectors is a difficult question to resolve. For some of the compounds, most notably IAA, the levels required for significant activation or inhibition are almost certainly higher than those encountered by the enzyme in vivo. However, the fact that, at lower concentrations, the effects of combinations of effectors are at least additive may mean that.
although the variation in levels of any single effector may elicit only a small response, a simultaneous variation in a number of effector concentrations inside the cell may have rather significant effects. Unfortunately, such a situation is difficult to test experimentally, and, for the present, the data probably warrant no major physiological interpretation.
